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@ EnzymIc preparations containing papain or chymotrypsin and niethods of penmanent enzymic 
deplation. 

@ This invention refers to the production oT 
preparations containing 1) the enzyme papani 
in concentrations of ImgAnI to 0,1nig/iml In the 
presence of the stabilizers of enzymIc activity, 
dithiothreltol, in oonoentration of Img/hnI, ED- 
TA, in concentration of 0,Q25mg/ml and of the 
adjuvans lactose. In concentration of 50mg/ml, 
in a solution of pH 5.9, which represents a pH 
region near the optimum pH of action of papain 
and 2) the enzyme chymotrypsin, in concen- 
trations of 1mg/ml to 0,1mg/ml in the presence 
of the stabilizera of enzyme activity dithtot- 
hreitol, in ooncentratbn of 1mg/mi, EDTA, in 
concentration of 0,025mg/mi and ethylene 
glycol in concentration of 0.2mlMil and the 
adjuvans lactose, in concentration of SOmgfvnA, 
in a solution of plH 7,4, which represents the pH 
region near the pH optimum of action cf 
chymotrypsin, with the aim the application in 
permanent enzymic depiiation. 
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The present invention ref rs to depilatory prepa- 
rations containing th proteolytic nzymes papain or 
chymotrypsin, with th aim f application, with th 
suitable method of ion ization, for permanent enzymic 
depi lation for all types of skin, ranging from dry, sen- s 
sitfve, to fatty, rBsistant ones. 

The up to now in use technic of permanent en- 
zymic depilation is based on preparations containing 
papain, in concentrations not clearly defined. In the 
prssence of glutathione, EOTA and propylene glycol, 10 
as tabilizers of enzymic activity. The not dearly de- 
fined concentration of the enzyme papain does not 
permit the differential application, depending on the 
peculiarities of each type of skin. No analogous re- 
search existsforthe useof enzymicmethodsfordep- is 
i lation, with the exception of older work of Austral Ian 
researchers on removal of the wool of sheep. The 
pre ent invention introduces as depilatory prepara- 
tion the enzyme papain, in concentrations selected 
for different skin types, in contrast Id the up to now 20 
used preparattons, with undefined ooncentrattons of 
the enzyme. The present invention introduces also 
the use for the first time, as depilatory agent, the en- 
zyme chymotrypsin, in concentrations selected for 
different skin types. The present invention introduces 25 
the use of dithiothreitol and ethylene glycol as stabil- 
izera of enzyme activity, leading to improvement in 
comparison to the up to now in use stabilizers. In ad- 
dition, the present inventk>n refere to a method of dep- 
ilation, which applies the preparations of the enzyme 30 
papain or the enzyme chymotrypsin for the depilation 
of any type of skin, in ooncentrations of 0,1mg/ml to 
1mg/m!, as well as to the method of depllatton which 
is based on the sequential application of the prepara- 
tion papain, followed by that of the respective prepa- 35 
ration which contains chymotrypsin, in concentra- 
tions of 0,1nr)g-1nr)g/ml, depending on the peculiarities 
of each skin type. The application of depilatory prep- 
aratior^ which contain either papain, or chymotryp- 
sin, or the sequential applicatton first of the prepare- 40 
tion containing papain, followed by the preparatkin 
containing chymotrypsin, is performed by the method 
of k>nophoresls for suitable time periods and with suit- 
able current intensities. Based on our own measure- 
ments the time period of application of ionophoresis 45 
is 1 .5 to 2.5 min for each enzyme preparation and the 
intensity of cunrent is 1,5-2,5 mAmp, independent of 
the skin type. Our own observattons showed that the 
depilatory action is correlated to the concentration of 
the enzyme in the preparattons and not to the time so 
perk>d of ionophoresis, if this superpasses 1,5 min. 

As our own published experimental studies have 
shown for the first time in the international bibltogra- 
phy, the action of papain leads to damage of the re- 
productive cells of the hair follicle, which xplains the ss 
positive results in depilation. In these studies, we ob- 
served that the enzyme chymotrypsin also leads to 
damage of the reproductive cells and of the hair folli- 



cle, In foot with more intense action, in comparison to 
th respective concentrations of preparations con- 
taining papain. Our inv ntion improves, due to appli- 
catton t>y ionophoresis of preparations with known 
concentratk>ns of the enzyme papain, due to the ap- 
plication with ionophoresis for the first time of prepa- 
rations with known concentrations of the enzyme chy- 
motrypsin, due to the introductton of sequential appli- 
catton with nnophoresis first of preparattons of pa- 
pain, followed by that of preparations of chymotryp- 
sin, due to the presence in the preparations as stabil- 
izers of enzynrte activity of dithiothreitol and ethylene 
glycol, and the thus offered possitrfity for the depila- 
tion of different types of skin, from the dry^^nsltive 
to the fatty-resistant, the up to now in use method of 
. enzymic depilation. We also observed that the se- 
quential application f irat of papain, followed by ch^^^ 
motrypsin, leads to intense damage of the hairfollicfl * 
and that the application firat of papain and then 
chymotrypsin gives dearly k>etter results, than the. 
use of only one of the depilatory preparations^ for all 
concentrattons used. We also ascerteined that the 
consecutive application firat a preparation containing 
papain, followed by the application of the same pai- 
pain preparation, is inferior in activity, from that of the 
sequential application of a papain preparatbn fol- 
lowed by the application of a chymotrypsin prepara- 
tion. Furthermore we ascertained that the sequential 
application of papain and chymotrypsin, even in con- 
centrations of 0,1mg/ml, had also an important result 
on the hair fblllde, a feet which rendera these prepa- 
rations with the low enzyme concentratkins, suttable 
for application on dry, sensitive, regions of skin. We 
also ot>served that the use of high concentrations of 
enzymes on dry, sensitive skins, leads to intense dep- 
ilatory action but provokes also intense irritation. For 
this reason in these cases the applicatton of low en- 
zyme concentrattons is advisat>le. Therefore, the pro- 
duction of preparations which contain papain and 
chynnotrypsin in two different concentratk>n8 and the 
sequential application of papain and chymotrypsin 
offera an important improvement in the methodology 
of enzymic depilatton. In additton, the use of prepa- 
rations with intermediate enzyme concentrations for 
intermediate skin types offera important Improve- 
ment in the methodology of enzymic depilation. 

The proteolytic enzymes papain and chymotryp- 
sin in absolutely pure state will be used. The enzymes 
will t>e stored in the presence of lactose or other dilu- 
tent in powder form, keeping thus the enzymes in sta- 
bile, undenatured, state, whereas the enzyme stabil- 
izera, dithiothreitol, ethylendiaminotetraacetic 
(EDTA) and ethylene glycol, will t>e stored in a liquid 
buffered solutk>n, of suitable pH.for each enzyme. 
Thus the buff r solution which is intendent for the en- 
zyme papain will have a pH of 5,0-6,0, whereas th 
respective for chym trypsin pH will be 7,2-8,0, due to 
the fact that the ptimun pH for the enzymes papain 
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and chymotrypain lies towards the addic (pH 5-5,5) 
and slightly alkalin (pH 7,8), respectively. As buffer 
solution a mixture of sodium hydrog n phasphate and 
sodium phosphat for pH 5,0-6.0 and 
tris(hydroxynriethyO amino-methane-hydrochloric s 
acid for pH 7,2<-8,0 was chosen, although other buffer 
solutions, which cover the desired pH range can also 
b used. 

Both, the enzymes with the adjuvans, and the liq- 
uid part, should be kept at 2-6''C so that the enzyme io 
will retain intact its activity and in the liquid part the 
dethiothreitol remain in active form, because at room 
temperature it loses progressively its activity. 

Immediately before use, the enzyme will be dis- 
soh^ed in the liquid part, with the fommtton of a solu- f 5 
tion, which, stored at 2-6'*C retaind its depilatory ac- 
tivity at least for 7 days and if stored at temperatures 
f (15<'H20'') at least for 4 weeks. 

Aasording to one proposed realization of the in- 
ventkm, from 0,1 mg up to 1 mg of the enzyme papain 20 
or of the enzyme chymotrypain, will be placed in 
flasks together with 30-70mg lactose, 60-80mes, as 
dilutant. In 1ml ampules will be placed 0,5-1,5mg di- 
thiothreitol, 0,015-0,35mg ^thylenediaminotetraacet- 
ic acid (EDTA). 0,10-0,30ml ethylene glycol and 0,70- 25 
0,90ml buffer solution, pH 7,2-8,0, if it refers to solu- 
tion in which papain will be dissolved and pH 5-8,0, if 
it refers to solution in which chymotrypsin will be dis- 
solved. Both, the flasks containing the enzyme and 
the ampules containing the stabilizing substances of so 
th nzymk: activity, will be stored at temperatures 2- 
6''C. Before use, the content of the flasks will t>e dis- 
solved by adding the 1ml solution of the ampules. The 
presence of dtthbthrertd, which protects the thiol 
groups of the enzymes, of EDTA and of ethylene gly- as 
col (in an end oo.noentration of 10-30%), act by sta- 
bilizing the enzymes, so that after their dissdutton 
they will be kept in an active state at least for one 
week, if the sofutk>n is kept at temperatures of 2-6*^. 

In this way we offer lastly for use: 40 

a) Sdutbns of papain from 0.1 up to Img/ml at 
pH 5,0-6,0, according to a proposed realizatin of 
the inventfon pH 5,9. 

b) Solutions of chymotrypsin from 0,1 up to 

1 mg/ml at pH 7,2-8,0, according to a proposed re- 45 

alization of the invention pH 7.4. 

For regnns of fetty, resistant skins the solutions 
of high concentrations of enzymes will be used, 
whereas in regions of dry, sensitive skins the low en- 
zyn^e ooncnetrations will be used. It is up to the judge- so 
ment of the specialist to sequentially use solutions of 
high concentratk>ns of one enzyme and low of the 
other, or vice versa, of low conoentrattons of the f iret 
enzyme and high of the second, as well as prepara- 
tions of intermediate enzyme concentrations. ss 

The applbation of the enzyme preparations will 
be made with the method of ionoph resis, the time 
period of application will be 1,5 up to 2,5 min for every 



enzyme preparation and the current intensity 1,5-2,5 
mAmp, independ nt of skin type. 



Claims 

1. Depilatory preparatton in liquid form, which is 
based on the actton of the enzyme papain, ap- 
plied by k>nophoresis, characterized by the feet 
that the ooncentratk>ns of enzyme are from 
0,1 mg/ml to Img/ml, whteh also contains as en- 
zyme stebtlizera dithiotreitol, in concentrations of 
0,5-1 ,5mg/ml, EDTA, in concentrations of 0,01 5- 
0,035mg/ml, ethylene glycol, in concentrettons of 
0,1-0,3ml/ml as well as lactose as adjuvans. In 
concentratkin of 30-70mgyml, in buffer solution 
sodium hydrogen phosphate .•v.sodium phps:^ 
phate, pH 5,0-6,0, whteh covere the region oPpH^* 
5,0-5,5, which is the pH optimum of actkm of the 
enzyme papain. 

2. Depilatory preparatbn according to claim. 1, 
characterized by the feet that the concentratkin of 
the enzyme papain is 0,1 mg/ml which rendera the 
depilatory preparatton suitable for dry and sensi- 
tive skins. 

3. Depilatory preparatton according to claim 1, 
characterized by to feet that the concentration of 
the enzyme papain is Img/ml, whteh rendera the 
depilatory preparatten suitable for fetty and re- 
sistant skins. 

4^ Depilatory preparation in liquid from, which Is 
based on the actkin of the enzyme chymotrypsin, 
applied by k>nophoresis, characterized by the feet 
that the conoentrattons of the enzyme are form 
0,1mg/ml to Img/ml, which also contains as en- 
zyme stabilizera EDTA, in concentrations of 
0,015-0,35 mg/ml, ethylene glycol, in concentra- 
tions of 0,1-0,3ml/m{ as well as lactose, as adju- 
vans, in concentrations of 30-70 mg/ml, in buffer 
. sdutton tris-hydroxymethylamino-methane- 
hydrochloric add pH 7,2-8,0, which oovera the re- 
gion of pH 7,8, which is the pH optimum of action 
of theenzyme chymotrypsin. 

5. Depilatory preparatton according to daim 4 char- 
acterized by the feet that the concentratten of the 
enzyme chymotrypsin is 0,1 mg/ml, which ren- 
ders the depilatory preparation suitable for dry 
and sensitive skins. 

6. Depilatory preparatton according to daim 4, 
characterized by the feet that the concentratten of 
the enzyme chymotrypsin is Img/ml which rerv 
d ra the depilatory preparation suitable for fetty 
and resistat skins. 
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7. Method of depilation which uses the depilatory 
preparations according to daim 1 or 2 or 3 or 4 
or 5 or 6, characterized by the fact that the appli- 
cation n the skin is made by ionophoresis, 
whereby the tinne period of application of iono- s 
phoresis is from 1 ,5-2,5 min and the current in- 
tensity is from 1.5-2,5 mAmp. 

8. Method of depilation which uses first one prepa- 
ration according to daims 1 or 2 or 3, fdlowed by io 
the sequential application of the preparation ac- 
cording to daims 4 or 5 or 6, charaderized by the 

fact that the application on the skin is made by 
ionophoresb, whereby the time period of applica- 
: tion of kmophoresis is from 1,5-2.5 min and the 15 
' *djrriBnt iritensity is Irom 1 ,5-2,5 mAmp, for each 
preparatkin. 

9. Method of depilation according to daim 8, char- 
acterized by the fact the concentration of en- 20 
zymes oontalned in the preparattons are 

0,1 mg/ml, suitatrie for dry and sensitive skins. 

10. Methods of depilation according to daim 8, char- 
acterized by the fact that the concentrations of 2S 
enzymes oontalned in the preparations are 
Img/ml, suitable for fatty and dry skins. 

11. Method of depilation according to daim 8 charac- 
terized by the fact that the ooncentrattons of the 30 
enzymes which are contained in the preparations 

are internnediates of concentrations 0,1 and 
Img/ml, suitable respectively for intermediate 
particularities of skin types. 
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